Performance of educable mentally retarded (EMR) adolescents after coaching on a nonverbal reasoning task varies considerably. 5s whose scores improved markedly on the reasoning task (gainers) cannot be distinguished from those who did not benefit from the coaching experience (nongainers), when traditional IQ and school-history criteria are examined. Gainer EMRs demonstrated less rigidity than nongainers on a simple repetitive task, tending to satiate more frequently. Gainers also tended to shift concepts more readily than nongainers and MA controls. CA controls were least rigid on both tasks. Gainers' performance paralleled this group. A history of social deprivation was associated with prolonged performance on the simple repetitive tasks but not on the concept-shift problem.
described a procedure in which educable mentally retarded (EMR) 5s were tutored on a nonverbal reasoning task (Kohs block designs) through use of a systematic coaching technique. Group means of the coached in comparison to noncoached Ss increased after 1 mo. of no further exposure to the task. However, not all of the Ss who were coached demonstrated an ability to profit from this experience by improving their scores markedly. Subsequent work has focused on the differential ability to profit from the coaching experience. The hypothesis has been tested that this improvement in score indicates learning potential which cannot be predicted from a verbally based IQ score (e.g., Stanford-Binet) or the past history of school failure, the two traditional criteria used to segregate EMRs. Studies have demonstrated that those who improve their scores markedly following coaching (gainers) tend to have higher performance than verbal scale IQs on Wechsler tests, attain scores in the nonretarded ranges on Raven's Progressive Matrices (most usually above the tenth percentile), and learn more rapidly and with fewer errors on pairedassociate and double-alternation tasks than those who do not improve their scores (nongainers). Similar findings have been obtained with samples of young-adult institutionalized EMRs (ages 16-25) and community EMR children (ages 10-17) (Budoff, 196S, 1967) . The consistent pattern of these results indicates far greater reasoning ability on nonverbal problems than is evident in their performance on verbally loaded materials in school, or on intelligence tests such as the Stanford-Binet. The results suggest that the gainer EMR may be educationally rather than mentally retarded. While adolescent gainer EMRs may demonstrate little aptitude for the usual academic school program, their ability on nonacademic tasks seems unrelated to this poor academic prognosis.
The present article seeks to provide additional support for the validity of the gainernongainer distinction utilizing tasks which purport to measure rigidity. Lewin (1936) argued that retardates, as compared to normal children of the same degree of differentiation, that is, MA, were characterized by a lessened permeability in the boundaries between cognitive regions. Kounin (1941) extended this position by stating that the degree of rigidity in these boundaries was a positive monotonic function of CA. This argument generated the prediction that, with MA held constant, older retardates suffered from greater cognitive rigidity than younger retardates, who were more rigid than normal children. This prediction was supported by a series of five experiments (Kounin, 1941) . When 5s were told by E to draw cats until satiation, and, following this, bugs, the normal children drew for the shortest period of time on the second drawing task as compared with the first, the younger retardates for a longer time, and the older EMRs for the longest period. When 5s had to initiate a change in sorting principle on a concept-shift task, the normals evidenced the least difficulty in shifting, the older retardates the most difficulty, with the younger EMRs again falling between these two groups. Zigler (1962) has argued that the differences in performance that Kounin demonstrated may be largely accounted for by motivational factors. He cited experimental evidence from his own work which indicates that EMRs tend to approach novel situations with a negative reaction tendency; that they perform more satisfactorily when offered tangible rather than intangible incentives, such as praise; and that they tend to be more conforming to adult demands in an experimental situation because they have experienced social deprivation in their past lives, or in their present institutional environments.
The learning potential procedure elicits different levels of performance on a nonverbal task within homogeneous IQ populations of EMRs when several of the conditions cited as critical by Zigler are included as a means of maximizing 5's understanding and participation. In the present study, measures of rigidity were administered to gainers, nongainers, and MA and CA controls. Gainers, because of their unexpectedly good performance on nonverbal tasks were hypothesized to be educationally rather than mentally retarded. Hence, it was predicted that gainers should perform similarly to CA controls. Nongainers, who tend to perform on nonverbal tasks at levels consistent with their retarded IQ scores, were predicted to perform similarly to MA controls. Gainers were predicted to perform less rigidly than nongainer EMRs. Zigler (1961) has shown that social deprivation in the life history of normal and EMR 5s is associated with increased rigidity. This independent variable was included in the design of the study. Socially deprived 5s were hypothesized to perform more rigidly than nondeprived 5s.
METHOD Subjects
Forty special class students, between the ages of 12 and 17, were selected from the pool of Ss who had previously been administered the Budoff and Friedman Kohs procedure, and had been placed into the gainer or nongainer category. Gainers met a criterion of successfully completing at least four more block designs on the postcoaching administrations of the Kohs test series than they had completed on the pretest. Nongainers solved fewer than four additional designs correctly following coaching. This criterion was adopted because it was three times the practice effect of control groups in the original and replication studies (Budoff, 1965) . No 5s falling outside the IQ range of 60-80 were employed in the study; the mean Stanford-Binet IQ of the gainer and nongainer groups was 72.8 (MA = 10 yr.). The 5s with any suspicion of organic or neurological malfunctions were excluded from the sample.
There were two control groups: a sample of fourth-grade children of average IQ (MA controls) and ninth graders of average IQ (CA controls) was chosen from the same public school system. No students were included who were above the average age of their class or who had remained more than 1 yr. in each grade.
AH four groups of 5s were selected from workingclass backgrounds as determined by the father's occupation and the parents' educational level. Each of the groups contained 10 boys and 10 girls.
The groups were further subdivided into socially deprived and nondeprived 5s. Social history material was gathered from the children's school records and from consultations with their teachers. The 5s were categorized as socially deprived if their background indicated at least one of the following prominent circumstances: a history of parental neglect, very difficult economic circumstances, or parental history of involvement with the police. The 5s considered socially nondeprived came from backgrounds which indicated a relatively stable home, no police record for either parent, no history of abandonment of the child, and a consistent history of employment and support. Table 1 presents the means and standard deviations for the four groups on the independent variables. There were no significant differences among the groups except that the MA controls were younger than the other samples, and both control groups had higher IQs.
Apparatus
The first task, a satiation task, was the simple "marble-in-the-hole" game, Zigler's adaptation of the problem used by Kounin (1941) . It consisted of a large wooden box having two holes on the top of the side facing 5, and a chute connecting these holes Note.-n = 5 in each group.
to a single opening at the bottom of the front panel of the box. The chute was filled with marbles of two solid colors and S was instructed to place the marbles, one at a time, into the two different holes according to color.
Cognitive rigidity was assessed by an adaptation and extension of Kounin's concept-switching task. Two groups of twenty-five 3X5 in. rectangular cards were drawn. One group consisted of cards having a single colored line placed horizontally in the medial portion of the cards. Five cards of each of the following colored lines were included: black, yellow, blue, green, and red. The second group of cards contained five of each of the following shapes: circle, triangle, square, cross, and five-pointed star. These two sets of cards were used in the preexperimental training session. A third group of 27 cards (the experimental task) contained elements of three concepts: shape-circle, star, and square; color-red, green, and yellow; and number of figures-one, two, and three. For example, a card would contain one red square or two yellow circles or three red squares, etc.
Procedure
Each S was seen in two individual sessions. At the first session, simplified versions of the two experimental tasks were presented to discern whether 5 was able to comprehend the principles to be applied in the experimental tasks in a supportive atmosphere that would minimize apprehensiveness during the experimental sessions. One task consisted of a container of marbles having six different colors, plus six empty containers. The S was asked to separate the marbles, putting them into their respective containers. The second task contained two parts. The S was presented with a group of concept-formation cards, either those with colors or geometric forms, first, and was asked to sort them into appropriate piles. All Ss received both sets of cards. The presentation of all the preexperimental tasks was counterbalanced. For all Ss, success on a task in solving the task presented was required before each succeeding task was administered. After each S had completed these tasks (all Ss were successful), E explained that he would have some more games for S to play with in a few days.
Within 1 wk., E presented the experimental tasks. The E told S: "You remember the games you played a few days ago? Well, these will be like them, but more fun. The first game is called 'marble-in-thehole.' You can play it as long as you want to." The S was introduced in Part I of the game with the following instructions:
I'll tell you how to play it. You see these marbles, some are blue and some are red. The blue ones go in this hole, and the red ones go in this one. You can put as many marbles in the holes as you want. You tell me when you want to stop, and then we'll play a new game.
The S then played the game until he indicated that he wished to stop or did not insert a marble for 30 sec. Then he was given the following instructions for Part II:
Now, I'll tell you how to play this game. This time, the blue marbles go in this hole [hole opposite the one used in Part I], and the red marbles go in this hole. Put a blue marble where it is supposed to go. Now put a red marble where it is supposed to go. You can put as many marbles in the holes as you want. You tell me when you want to stop.
The S was allowed to continue until he wished to stop or did not insert a marble for 30 sec.
Following this task, a brief interval was interposed, and E introduced the concept-switching task. Since Kounin's original Tasks I and II were employed as the experimental tasks, 5 was presented the third series directly after being told: "We're going to play some games in which you can win a prize." The prize, a candy bar, was of a tangible nature. The S was then told to sort the 27 cards, which were spread on the table, into three piles. Upon successful completion of this part of the task, 5 was told: "See if you can win another prize by putting them together some other way." If S did not change his method of grouping, he was told: "No, you can win a prize by finding some other way that they belong together." These latter instructions were continued until S had a maximum of seven trials for each of three possible sorts. Seven unsuccessful trials terminated the experiment for any S while a correct grouping resulted in instructions to put them together in yet another way to get another prize of a candy bar. Following Kounin's procedure, if any 5 hesitated on any of the seven trials, he was encouraged to continue.
RESULTS
The data were analyzed in two analyses of variance in which the between-group variables were two levels of social deprivation (deprived and nondeprived), four groups (EMR gainers, EMR nongainers, MA normals, and CA normals), and sex. The dependent measures on one analysis were total time spent on each of the marble tasks, and in the other, number of trials required to switch concepts for each sort. The data on total time spent on Parts I and II of the marble task were subjected to a logarithmic transformation because of the skewed distribution of scores.
Differences among the Subject Groups
The first hypothesis sought to distinguish among the four groups of Ss, predicting that gainers would differ from nongainers by exhibiting less rigidity on the marble and concept-shift tasks. Further, the gainers would show fewer signs of rigidity on both measures than the MA controls and perform similarly to CA normals. Tables 2 and 3 present the summary of the analyses of variance for the time spent on the marble task and the trials required to switch concepts, respectively. The mean times for the four S groups on the marble task were significantly different (groups main effect, F = 3.86, p< .OS). When the differences between these means were analyzed, this analysis indicated that the CA normals spent markedly less total time on the task than the MA normals (p<.0l), nongainers (p<.01), and gainers (/><.05). The gainers tended to spend less time than nongainers and MA normals (.10>£>.05). There was no differ- The groups' effect on the concept-switching task was also highly significant (F = 11.26, p < .001). The CA normals required fewest trials to switch concepts. The gainers required fewer trials than the nongainers (p < .OS), but the MA normals did not differ from either the gainers or nongainers, the mean score falling between these two groups. Ranking the means, the CA normals grouped for the three concepts most rapidly (M = 1.05 trials per concept), followed by the gainers (1.90), MA normals (2.47), and the nongainers (3.30). In the same order, the groups required an increasing mean number of trials to define successive sorting principles (Groups X Sorting Tasks interaction, F = S.71, #<.001; see Figure 1 ). The greatest discrepancy in performance between gainer and MA controls occurred in sorting for the third concept.
Analysis of the data by sorting concept revealed that more trials were required to attain the number concept than color or shape (1.83, 1.86, and 2.S8 trials, respectively; p < .OS). As Table 4 indicates, gainers sorted for the color and number concepts more rapidly than the MA normals, while the latter sorted for shape more rapidly. When the number of 5s in each group who attained each concept sort was tabled, fewer nongainers sorted for shape than members of the three other groups, and fewer nongainers and MA normals sorted for the number concept (for shape: x 2 = 9.430, df -3, p < .05; for number: x a = 12.180, dj = 3, p < .01; for color:
The results are in the direction predicted by the first hypothesis for both measures, except that gainers' performance was more rigid than the CA normals. They also suggest that one cannot simply equate the gainer EMR with the MA control, as is customarily done in research with EMRs. There was greater similarity in performance between nongainer EMRs and MA controls.
Effects of Social Deprivation
It was predicted that socially deprived Ss would demonstrate greater rigidity than nondeprived Ss. For the simple marble task, the Task X Deprivation interaction (F = 4.12, p < .05) indicates that the nondeprived Ss tended to satiate when given the simple marble task a second time; that is, their mean time on Part II decreased. By contrast, 5s with a history of social deprivation tended to spend slightly more time on the second marble task; that is, they did not satiate (see Figure 2 ). When the number of 5s in each group who satiated, that is, spent less time on Part II than on Part I, was tabled, nondeprived 5s tended to satiate more frequently than deprived 5s ( x 3 = 10.4, dj -1, p< .01). There were no difference in performance on the concept-switching task which could be ascribed to level of social deprivation. The prediction, therefore, was only partially supported.
DISCUSSION
The different levels of response of gainers and nongainers to the rigidity tasks lend further support to the validity of a nonverbal learning potential assessment strategy with adolescents whose verbally biased IQs cause them to be labeled as EMR. In seeking to understand this unexpected competence, it was hypothesized that gainers are educationally rather than mentally retarded, since their dull-low average scores on the Wechsler Performance IQ scale and Raven's Progressive Matrices indicate ability surpassing the retarded level (Budoff, 196S, 1967) . By contrast, the similar performance patterns of nongainers and MA controls on the rigidity tasks and the consistently retarded level of scores obtained on other psychometric and learning tasks by the nongainers (Budoff, 1965 (Budoff, , 1967 suggest the nongainer may be endogenously retarded, though this is a conclusion requiring further study. While the range of tasks employed is not as broad as that suggested by Jastak (1949) , the trend of the findings with the nongainers would agree with his criterion for true feeblemindedness, that is, a consistent score level at or below the third percentile. The retardation displayed by the gainers may be ascribed to the cumulative effects of deviant early experiences, a poor start in school, and, frequently, the lack of support from parents who experienced the same nega-* For some measures, for example, Raven's Progressive Matrices, the lowest percentile in the normative tables is above this arbitrarily specified point, or not available, as such.
tive cycle during their own school careers. 6 The retardation may be exogenous, then, in the sense that, given more optimal circumstances in which to grow and learn, the gainers would not perform as poorly scholastically. The motivational argument advanced most notably by Zigler (1967) may be most applicable to the gainer EMR. In agreement with Zigler's motivational hypothesis, the flexibility displayed by the gainer EMRs tended to parallel the performance of the CA controls when 5s were presented with a maximally motivation situation, that is, a supportive, nonthreatening work context, problems that did not depend on a verbal input or response, and a tangible reward for achieving a clearly denned goal. These conditions parallel those present in the Kohs learning-potential procedure except for the tangible reward.
The learning-potential assessment strategy seeks to obtain an estimate of general ability in a milieu that minimizes the possibly adverse effects of the child's prior experiences. The essential rationale is to test directly the assumption that low-IQ children are markedly handicapped in profiting from learning experiences. Learning-potential status appears to be related to different levels of performance on psychological tasks (Budoff, 1965 (Budoff, , 1967 ). An empirical test of its implications with educational materials is presently under way.
Differences in learning-potential status may also indicate ability which goes unrecognized during the school years but which may become evident when the school-age EMR leaves school. The consensus of studies of the postschool-adjustment of school-age-diagnosed EMRs is that a large proportion become economically and socially independent in adulthood (Sarason & Gladwin, 1958) . With adolescent EMRs, a learning-potential procedure might predict to a post-school-life success criterion rather than the usual school 6 Psychologists are not usually aware that up to 75% of all persons considered retarded attain IQs in the educable range (50-79 IQ), and tend, overwhelmingly, to come from economically impoverished areas; further, there is an age-related curve of incidence. Persons tend to be classified as retarded during the school years, but prior to and following the years of compulsory school attendance very few persons are so identified. success criterion and might be useful, then, in preparing EMRs who demonstrate learning potential for school leaving. The IQ most clearly predicts his school failure but has not predicted the successful outcome in a postschool workshop program (Kolstoe, 1961) . Further, Kennedy (1966) has reported that a large fraction of the former EMRs who had been classified as unskilled in the earlier study (1948) were skilled workers when interviewed more than a decade later.
The frequent disparity between the EMRs' performance as adults and the school age IQs casts doubt on the utility of these scores as the key index of MA and, hence, developmental level. Zigler (1962) accounts for Kounin's (1941) findings on the rigidity tasks by various motivational factors, maintaining that the major cognitive characteristics of an individual are a function of his level of development (his MA), regardless of whether he be considered retarded or normal, except for the effects of exceptional environmental circumstances. The difficulty with Zigler's (1967) analysis of educable mental retardation in developmental terms is that it is too closely tied to a traditional intelligence test score as the determinant of MA. The range of cognitive behaviors found among children cannot be limited to those which predict school success primarily, without ignoring latent or manifest abilities which have developed in social and cultural contexts divergent from the middle-class bias of the schools and psychological tests.
The gainers' scores on the nonverbal tests indicated intellectual ability that would place them in the dull to low-average range; hence, it was hypothesized that these Ss were educationally rather than mentally retarded. Gainers' performance on the rigidity tasks was predicted to be similar to that of CA controls who were of average intelligence and functioning at grade level in school. While the curve of the gainers' performance most closely paralleled that of the CA controls, they performed more rigidly than the CA controls, though less rigidly than the nongainers and MA controls. The hypothesis then was only partially supported. It may be that prolonged failure to learn academically in school may result in a slower rate of cognitive grasp and flexibility of response. Also, the segregation into a special class for the retarded reinforces a lessened sense of competence and confidence. This may be expressed as an initial negative response to an experimental situation which is phenomenologically similar in many attributes to the usual school and/or testing situation. This "negative response tendency" (Zigler, 1962) may be least evident in the authoritarian setting of the instruction-initiated task where he can display competence early and so persists on the simple repetitive marble .task. When the task becomes more difficult, and requires initiative and active involvement, the effects of the initial negative reaction tendency may retard S's initial efforts to solve the problem. That is, a prolonged history of failure, plus the punishment implicit in the special class placement, would tend to make the child feel less able to make constructive approaches to a problem that appears to be difficult and must be solved actively, for example, concept switching or Kohs block designs. The negative response tendency may be overcome by giving adequate motivation and sufficient opportunities (trials) for 5 to sense his competence, and so permit the underlying ability to become manifest. The negative reaction tendency may account for the relatively more rigid performance of the gainers in comparison with the CA controls.
Research with EMRs rarely controls socioeconomic status, nor factors other than CA and IQ or MA level. The premise of a learning-potential approach is that some educationally retarded children have been wrongly classified as EMRs because their poor response to the ordinary academic demands and their low scholastic aptitude score (S-B IQ) were not balanced against their ability to profit from nonverbally dependent learning experiences. CA normals who are serious school-learning problems would control for the history of prolonged school failure which gainer EMRs have experienced, although the CA controls would not have experienced the overt stigmatization of special class placement. If the "negative response tendency" of the gainer EMRs accounts for their poorer performance, CA controls of average IQ with a history of school failure might have a similar initially avoidant problem-solving set, and perform in a manner indistinguishable from that of the gainers.
